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(57) Abstract : 

The present invention relates to rare earth ions doped nanomaterials and their application in solid state devices. The invention provides 

inorganic nanocrystalline host materials including metal oxides, fluorides, phosphates, vanadates, and aluminium garnets doped with 

one or more rare earth elements selected from lanthanide series, particularly praseodymium (Pr3+) and neodymium (Nd3+) ions. The 

nanomaterials are synthesized using controlled methods including sol-gel, co-precipitation, hydrothermal, and combustion synthesis, 

yielding nanoparticles with mean crystallite sizes ranging from 5 to 100 nm. Rare earth doping alters crystallographic phase, 

morphology, and size of host, enabling tunable optical responses including photoluminescence, up-conversion and down-conversion 

luminescence, and near-infrared emission. The doped nanomaterials find application in solid state devices including light emitting 

diodes, solid state lasers, display systems, sensors, photovoltaic cells, bio-imaging, and medical diagnostics. The invention enables 

cost-effective, energy-efficient, and environmentally benign nanophosphor materials with superior quantum efficiency and spectral 

tunability for next-generation solid state device applications.  
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